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ABSTRACT 
Sanitation (the separation of human beings from our excreta) is an often-neglected aspect of public 
health which brings substantial health and socioeconomic benefits. In last decade, sanitation has 
begun to receive more attention, especially due to its inclusion as a target in the UN Millennium 
Development Goals in 2002 and as a human right in itself in the UN Declaration of Human Rights 
in 2010. Currently, progress towards the Millennium Development Goal target is measured by a 
sanitation “ladder”, which classifies sanitation provision by hardware type and separates 
“improved” technologies (considered adequate) from “unimproved” technologies (considered 
inadequate), providing an estimate of the percentage of the population with access to adequate 
sanitation. All latrines shared among different households are considered inadequate. 
However, there is compelling evidence that other aspects of sanitation (especially hand-washing, 
and the amount of excreta in the environment) are equally if not more important in bringing health 
benefits and no reliable method of measuring these has yet been found. In addition, it is questioned 
whether the current method provides sufficient detail to make policy decisions at local level. 
This study reviews the literature to present the main challenges currently experienced in monitoring 
sanitation in rural development contexts and explore possible ways forward. These methods are 
then tested using data from a set of detailed household interviews carried out in rural Kenya to 
identify the most important sanitation indicators. 
This analysis suggests that the current hardware-based indicator predicted latrine conditions well, 
but that to capture more detail a question could be added regarding whether the latrine hole has a 
cover in place, and whether faeces is observed in the latrine. It is also suggested that shared latrines 
be distinguished from public latrines, by recording the location of the latrine. The presence of soap 
or ash for hand-washing was found to be a good proxy indicator of good hygiene, though it is 
suggested this be amplified by questions on hand-washing frequency and children’s faeces disposal. 
To measure the amount of excreta in the environment, three community-level indices were 
proposed: percentage using an improved latrine, percentage in excreta-free conditions and 
percentage not defecating openly. 









TÍTULO: La escalera de saneamiento: retos principales en el seguimiento de acceso a 
saneamiento 
AUTOR: Joanne Craven 
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RESUMEN 
El saneamiento (es decir, la separación de la excreta de los seres humano) es un aspecto a menudo 
descuidado de la salud pública que trae beneficios sustanciales tanto a nivel de salud como 
socioeconómicos. Desde hace poco, el saneamiento ha comenzado a recibir más atención, 
especialmente debido a su inclusión como prioridad en los Objetivos de Desarrollo del Milenio en 
el año 2002 y como derecho en sí mismo en la Declaración Universal de los Derechos Humanos en 
el año 2010. Actualmente, el progreso en saneamiento se mide por “la escalera de saneamiento”, 
que clasifica la provisión de saneamiento mediante un tipo de [hardware] usado que separa 
tecnologías “mejoradas” (o adecuadas) de tecnologías “no mejoradas” (o inadecuadas), 
proporcionando una estimación del porcentaje de la población con acceso al saneamiento adecuado. 
Todas las letrinas compartidas se consideran inadecuadas. 
Sin embargo, hay la evidencia convincente de que otros aspectos del saneamiento (como el lavado 
de los manos y la cantidad de excreta presente en el entorno) son igual o más importantes en 
proporcionar beneficios de salud. El método actual descuida estos aspectos, y además de esto, 
existen dudas sobre si el método proporciona detalle suficiente para la toma de decisiones a nivel 
local. 
En el estudio presente hay escrita una reseña bibliográfica para presentar los retos principales de la 
medición en el acceso al saneamiento y poder explorar las alternativas posibles. Los métodos 
propuestos son comprobados a continuación usando datos de unas encuestas detalladas hechas en 
una región rural de Kenia para identificar los indicadores más importantes. 
Este análisis sugiere que la clasificación actual del tipo de tecnología predice bien las condiciones 
de limpieza y mantenimiento de la letrina, pero para capturar más detalle se podría también apuntar 
si la letrina tiene tapón o superestructura, así como si se observan heces en la letrina. También se 
propone la diferencia entre letrinas compartidas y públicas para la ubicación de la letrina. La 
presencia de jabón o cenizas para lavar las manos se encontró como un buen indicador de higiene, 
pero se sugiere que éste sea combinado con preguntas sobre la frecuencia en que se lavan las manos 
y de cómo gestionan las heces de los niños. Para medir la cantidad de excreta presente en el entorno 
se proponen tres índices en la escala de la comunidad: el porcentaje usando una tecnología 
“mejorada”, el porcentaje que no defecan en el aire libre y porcentaje viviendo en condiciones de 
“libres de excreta”. 
Palabras claves: saneamiento, Kenia, letrinas, Joint Monitoring Programme, encuestas, desarrollo 
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Improving access to sanitation is one of the largest challenges of the 21st century. Though vital for the 
prevention of disease (Esrey, et al., 1991; Zwane, et al., 2007; Fewtrell, et al., 2005; Hunt, 2001; WHO, 
2000) and the exercise of basic human rights (and now recognised as a human right in itself) (de 
Albuquerque, 2009; COHRE, UN-HABITAT, WaterAid and SDC, 2008), and offering considerable social 
and environmental benefits (Cairncross, et al., 2006; Scott, et al., 2003), progress in sanitation provision 
remains slow due to institutional failures and lack of funding and attention. Although sanitation coverage has 
improved (from 49% in 1990 to 63% in 2010), the world is currently off-track to meet the 2015 Millennium 
Development Goal target 7: to halve the number of people living without sustainable access to safe water and 
sanitation. Today, 2.5 billion people have no access to “improved” sanitation and 1.1 billion (15% of the 
global population) have no facilities at all.” (WHO and UNICEF, 2012). 
However, these 2.5 billion people are not spread evenly over the world: sanitation coverage is practically 
complete in much of the Western world, and on the other hand large parts of the world (particularly Africa 
and Asia) have very low coverage (WHO and UNICEF, 2012). There are also important differences between 
urban and rural populations, both in terms of type of technology used (sewered systems are expensive where 
populations are very low; on the other hand, in densely populated regions private pit latrines are not possible 
due to lack of space) and in terms of coverage (Lenton, et al., 2005). Open defecation is much more common 
in rural areas, with 28% of the rural population practicing open defecation compared to just 3% of the urban 
population (WHO and UNICEF, 2012). 
Sanitation monitoring plays a key role in understanding problems in sanitation, focusing development efforts 
and stimulating investment in the sector. Currently, monitoring on a global scale is carried out by the 
WHO/UNICEF JMP (Joint Monitoring Programme for Water and Sanitation), an initiative which was started 
to track progress towards the Millennium Development Goal. The organisation publishes coverage statistics 
(the percentage of the population using an “improved” technology), disaggregated by technology category, 
country and into rural and urban contexts. These statistics are used by NGOs and local government to design 
and target interventions. However, it is questionable whether these statistics provide enough information, or 











This research focuses on low-cost household-level sanitation in rural contexts, understanding “sanitation” to 
include all systems designed to separate humans from their excrement, including hygiene education and 
handwashing facilities but not including other sanitation aspects such as wastewater and stormwater 
management or solid waste disposal.  
The aim of the research is to contribute to the debate surrounding sanitation monitoring by analysing the 
adequacy of current monitoring methods and proposing alternative indicators. These alternative indicators 
will be tested using a case study in rural Kenya to identify the most important. 
The objectives are as follows: 
1. Understand the benefits of sanitation: what are the aims of sanitation programmes? 
2. Understand sanitation systems: what is sanitation, and what comprises a sanitation system? 
3. Understand sanitation monitoring: why do we do it? What challenges have been encountered? What 
is the political context of sanitation monitoring? 
4. Understand and compare past and current monitoring methods: what are they, and how good are 
they? 
5. Understand indicators: what makes a good indicator? What types of indicator exist? 
6. Collect possible indicators for each aspect of sanitation and evaluate them: what problems exist with 
each indicator? Which are used currently? Which could be used in the future? 
7. Analyse the indicators available in the case study: which indicators are related? Which best predict 
the others? What confounding factors should be controlled for? 
8. Make proposals: which indicators studied were most appropriate? What other possibilities exist? 
 
1.3 Methodology 
To achieve these objectives the following methodology was used: 
1. A review of the literature to understand rural sanitation systems, their benefits, properties and 
political context 
2. Study of sanitation definitions and further literature to specify important aspects of sanitation 
3. Study and comparison of current and proposed measurement methods and definition of indicator 
requirements 
4. Collection of current and possible indicators and evaluation of these using previously defined 
indicator requirements 
5. Case study of a region of Kenya to study possible indicators and measurement methods 
6. Proposals for new or changed indicators and measurement methods 
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2 Sanitation systems 
2.1 Benefits of sanitation 
Here, the direct and indirect benefits of sanitation are discussed, along with how they can be brought about 
by interventions. 
2.1.1 Importance of sanitation 
“Sanitation”, for the purposes of this thesis, refers to the prevention of human contact with excreta, including 
the construction of infrastructure and behavioural changes. This is primarily done to prevent the oral-faecal 
transmission of diseases (it has been estimated that improving sanitation and water supplies could relieve one 
tenth of the global disease burden (Prüss-Üstün, et al., 2008)). However, appropriate sanitation also provides 
other benefits: some due to the decreased illness rate (fewer school/work days are lost due to illness, people 
work more productively, money not required for medical bills can be invested elsewhere) and others due to 
the dignity and privacy provided by the sanitation system (for example, increased school access for girls and 
personal safety). 
2.1.2 Sanitation in rural development contexts 
This thesis focuses on sanitation provision in a rural context, where sanitation coverage is particularly poor 
(47% of the rural population has access to an improved sanitation facility compared with 79% of the urban 
population (WHO and UNICEF, 2012)). 
It is important to note the differences in typical sanitation systems in urban and rural contexts. Due to the 
impracticability of providing piped sewage and water networks in areas with low population density, rural 
sanitation tends to be provided on a household scale in the form of latrines. It is also less likely to be shared 
(WHO and UNICEF, 2012; Lenton, et al., 2005). 
These latrines can be of various types: hanging latrines (where excreta drop into watercourses or off cliffs), 
buckets, pit latrines (holes in the ground, with or without slabs), ventilated improved pit (VIP) latrines (with 
chimneys to manage smells and flies), or flushing toilets connected to sewers or septic tanks. However, open 
defecation is still relatively common (28% of the worldwide rural population as opposed to 3% of the urban 
population) (Pickford, 1995). 
Even where latrines are available, there are other hygiene issues. Water is scarce and may be time-
consuming to collect, leaving little spare for hand-washing and other hygiene practices. Soap is expensive 
(though in many cases ash is used as an alternative). Menstrual facilities in particular tend to cause problems 
as many cultures view menstruating women as “dirty” and exclude them from society during their period 
(Pickford, 1995). 
In addition, there are myriad cultural issues to be aware of: for example, in some countries, latrines offend by 
glorifying the act of defecation; in others, a woman cannot use the same latrine as her father-in-law; in many, 
sanitation cannot be discussed openly (Pickford, 1995). 
2.1.3 Sanitation and health 
Many diseases are transmitted by the faecal-oral route: pathogens living in faeces are ingested, and then 
multiply inside the host, whose faeces will then pass on the disease. This group includes diseases such as 
cholera and other diarrhoeal diseases, typhoid and hepatitis. Diarrhoea alone is estimated to kill over three 
million people (mainly children) every year (WELL, 1998). Sanitation is intended to separate humans from 
our faeces, and conclusive evidence exists linking lack of sanitation to the transmission of faecal-oral 
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transmitted diseases (Esrey, et al., 1991; Fewtrell, et al., 2005) and to high child-mortality rates (a leading 
indicator of health and development) (WHO, 2012).  WHO estimates that 88% of diarrhoeal diseases are 
caused by poor sanitation (de Albuquerque, 2009). 
To understand how sanitation interventions can improve public health, models have been formulated 
showing routes of infection. To be successful, the intervention must break these chains of transmission. 
One such model is a classification of water-related diseases into categories depending on how they are 
affected by water and sanitation problems (Cairncross, et al., 1993). This classification allows us to know 
how to target water and sanitation interventions to target specific diseases, as shown in Table 1. Sanitation 
interventions can prevent faecal-oral diseases and insect vector diseases by separating faeces from humans 
and flies. To prevent water-washed and water-based diseases, hygiene education and improved water 
supplies are required. 
Table 1: Summary of Feachem-Bradley classification of water-related diseases (Cairncross, et al., 
1993) 
Type of water-related infection Examples Water-related control measures 
Faecal-oral diseases(caught 
directly from contaminated 
water) 
Diarrhoea, typhoid, hepatitis, 
cholera 
• Increase water quantity 
used 
• Increase water quality 
Strictly water-washed(caught 
from water but more prevalent 
when insufficient water is 
available for hygiene) 
Scabies, trachoma, conjunctivitis • Increase water quantity 
used 
Water-based intermediate host 
(parasitic infections by aquatic 
parasites) 
Guinea-worm, schistomatosis • Restrict contact, provide 
alternative sources 
Water-related insect vectors 
(spread by insects living in or 
around water) 
Malaria, filariasis, river blindness • Focus on insect breeding 
sites 
 
Another model is the F-diagram (Cairncross, et al., 1993)), which shows oral-faecal transmission routes. We 
can categorise sanitation interventions by the point at which they break the disease transmission chain, as 
shown in Figure 1. The F-diagram shows graphically that to prevent disease, improving water supplies is not 
enough. Sanitation interventions alone do not block all transmission paths, and therefore hygiene is as, if not 
more, important than sanitation. 
  
 
2.1.4 Health effects of sani
To make conditions more sanitary, various agencies (international health agencies, NGOs, local 
governments) use sanitation and hygiene interventions. 
“hardware” 
for example, hygiene education.
Sanitation infrastructure (latrines and toilets) attempts to prevent disease by prevent excreta contaminating 
the environment
systems have important health benefits, the evidence of effects from latrine construction is not so convincing
(Zwane, et al., 2007; Anker, et al., 1980; Bateman, et al., 1993; Billig, et al., 1999; Knight, et al., 1992)
An alternative way of breaking the chain of transmission is personal hygiene (principally handwashing). 
Research has demonstrat
(Zwane, et al., 2007; Luby, et al., 2004; Han, et al., 1989; Khan, 1982)
cumulative effects o
benefit from additional interventions (a 33% reduction in diarrhoea cases from “combined” interventions 
against 37% reduction from hygiene interventions alone)
2001). 
Other important hygiene aspects are provision for menstrual hygiene, household cleanliness and child’s 
faeces disposal. Hygiene behaviour is currently not consider
Demographic and Health Surveys (DHS) do include questions on child faeces disposal and hand
facilities. The evidence linking poor hygiene with diarrhoea incidence would suggest that it is important to 
measure hygiene, perhaps even more so than hardware provision. This would focus hygiene interventions 
where there is greatest need and can also stimulate more investment in hygiene (by the principle of “what 
you measure is what you get” 
therefore much more difficult to measure than latrine provision.
– providing latrines or l
 (Zwane, et al., 2007; Watson, 2006)
f combined interventions is inconclusive. Some studies have found little additional 
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ed that increased handwashing significantly diminishes the incidence of diarrhoea
(Wicken, 2008)
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). However, hygiene is multi
(The World Bank, 2012)
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2.1.5 Other benefits of good sanitation 
Above and beyond the health benefits, sanitation improves education opportunities, economic productivity, 
security and gender parity, sometimes directly and sometimes through health benefits. 
2.1.5.1 Educational benefits 
Lack of adequate sanitation in schools can provide a strong barrier to education, especially for girls. School 
days are lost to illness among teachers and pupils alike, and when sanitation facilities at the school are not 
available or culturally acceptable, girls may be unable to attend due to cultural taboos surrounding the 
defecation of females (de Albuquerque, 2009). In addition, when facilities are not provided for the disposal 
of menstrual waste, girls may need to miss several days of school every month, which may include important 
exams. These problems can also affect female teachers. However, this issue is not dealt with by MDG 7 
(Bharadwaj, et al., 2004). 
2.1.5.2 Economic benefits 
Many workdays are lost due to sickness, and also, people are more productive when they are not ill and not 
required to look after ill relatives. Medical bills can prevent investment in businesses. It is estimated that 
every dollar invested in sanitation brings a nine dollar economic return (de Albuquerque, 2009). 
2.1.5.3 Security 
Girls and women are especially at risk of attack or rape visiting isolated latrines or fields, especially at night. 
The need for discretion and siting the latrine away from dwellings must be balanced by the risks of siting it 
in an isolated place (Pickford, 1995). 
2.1.5.4 Gender parity 
As can be seen, the burden of poor sanitation falls especially on women. In many countries, women face 
restrictions on when and where they can defecate, and in some cases cannot use the same latrine as a man, 
defecate during daylight hours or within sight of a village (Pickford, 1995; de Albuquerque, 2009). 
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2.2 Properties of sanitation systems 
The following section unpacks different definitions of sanitation to understand the various properties 
sanitation systems have, or should have. 
2.2.1 Defining adequate sanitation 
Sanitation is a large and complex system; the definitions of “adequate” sanitation are many and varied. 
Unpacking these definitions gives an idea of properties which are required or desirable in sanitation systems. 
These properties and their connections can then be studied to find robust but easily measurable indicators of 
the standard of a sanitation system. 
2.2.1.1 Definitions 
The original MDG definition of sanitation was: 
“Sanitation is access to facilities that hygienically separate human excreta from human, animal and insect 
contact.” (United Nations, 2003) 
However, with experience the MDG Task Force moved to a new definition of “basic” sanitation: 
“The lowest-cost option for securing sustainable access to safe, hygienic and convenient facilities for 
excreta and sullage disposal that provide privacy and dignity while ensuring a clean and healthful living 
environment both at home and in the neighbourhood of users” (Lenton, et al., 2005) 
The UN definition of the human right to sanitation is as follows: 
“Sanitation is access to, and use of, excreta and wastewater facilities and services that ensure privacy and 
dignity, ensuring a clean and healthy living environment for all”. 
These services must be safe, physically accessible, affordable and culturally acceptable (COHRE, UN-
HABITAT, WaterAid and SDC, 2008). 
2.2.2 Synthesis of definitions 
Combining the definitions analysed above with the literature on the benefits of sanitation, a list can be 
formed of the properties generally required of a sanitation system, in order to reap the health and other 
benefits. 
Categorising and summarising these properties, a list can be formed of the properties required of a sanitation 
system which meets current definitions and would provide real benefits. It is grouped into “household-level” 
properties (those which affect only the inhabitants of a particular house or users or a particular latrine) and 
“community-level” properties (those which affect neighbours and other members of the community) in 
recognition of the fact that although facilities tend to exist at household level, sanitation is an environmental 
health issue. 
2.2.2.1 Household-level: technology 
 Separates user from excreta 
 Does not house flies 
 Disposes of waste appropriately 
 Safe and sustainable maintenance 
 Culturally acceptable (especially in terms of privacy) 
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 Clean and well-maintained (free from faeces) 
 Located in a safe and accessible place 
 Open at all times, and not overly congested 
 Affordable without compromising essentials 
2.2.2.2 Household-level: hygiene 
 Hand-washing and anal cleansing facilities provided 
 Menstrual waste disposal/laundering facilities provided 
 Compound and house kept clean 
 Hands washed thoroughly at appropriate times 
 Children’s faeces disposed of adequately 
2.2.2.3 Community-level 
 Used consistently (by each household) 
 Used universally, or at least commonly (by all households), keeping the environment excreta-free 
A system having all of these properties would perfectly meet both the MDG and human rights definitions of 
access to sanitation. However, the properties discussed above are many and subjective. In the field, a small 
number of robust and measurable indicators need to be found so that we can quantify access to sanitation. 
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3 Quantifying sanitation 
3.1 Sanitation monitoring: background 
This section discusses the importance of sanitation, the types of systems generally used in developing rural 
areas, and the history, objectives, aims and political context of sanitation monitoring. 
3.1.1 A brief history of sanitation monitoring 
3.1.1.1 Pre-1990: the international drinking water supply and sanitation decade 
In the 1960s, the WHO began to coordinate data from national governments to monitor the status and 
trajectory of the global sanitation sector, and in 1977 the UN Water Conference declared the years 1981-
1990 to be the “International Drinking Water Supply and Sanitation Decade” with the aim to provide 
sanitation for all by 1990 (Cotton, 2008). However, this target proved to be overoptimistic. 
During these years, data came from national water and sanitation agencies and ministries of health, who 
answered exhaustive questionnaires dealing with coverage and institutional issues. This approach was 
criticised due to disparities in definitions between countries and inaccurate coverage reporting: government-
supplied latrines were counted even when defunct or unused, whereas privately constructed latrines 
(especially common in rural areas and informal settlements) were not counted (Cotton, 2008; COHRE, UN-
HABITAT, WaterAid and SDC, 2008). 
In response, in 1990 the WHO and UNICEF established a Joint Monitoring Programme for Water Supply 
and Sanitation (JMP) to improve and coordinate national reporting. A fundamental shift was made from 
supply-side (government) data to user-side (household) data, collected during the household surveys 
conducted by international agencies such as UNICEF and the World Bank. Therefore, two sets of data are 
available: data pre-1990 comes from governments, whereas data post-1990 comes from households. 
3.1.1.2 Post-1990: the JMP and the millennium development goals 
In 2000 the Millennium Development Goals (MDGs - a set of development targets for the world to meet by 
2015) were created, and in 2002, a sanitation target was added: to halve the number of people without access 
to safe water and sanitation (MDG 7, target 10). The JMP became responsible for monitoring progress 
towards this target, producing progress reports every two years. In addition, sanitation is an integral part of 
other MDG targets, notably target 11: to improve the lives of 100 million slum dwellers, which uses 
sewerage connections as an indicator of secure tenure; and target 4A: to reduce by two-thirds the under-five 
mortality rate (IRC International Water and Sanitation Centre, 2004). 
The World Summit on Sanitation Development (where the goal was established) defined “basic sanitation” 
as “the lowest-cost option for securing sustainable access to safe, hygienic, and convenient facilities and 
services for excreta and sullage disposal that provide privacy and dignity, while at the same time ensuring a 
clean and healthful living environment both at home and in the neighbourhood of users.” However, in 
practice, what is reported is the number of households with access to an “improved” facility, defined as one 
which “hygienically removes excreta from human contact” (Lenton, et al., 2005). 
The JMP monitors sanitation by means of a “ladder”, where the various sanitation technologies are grouped 
into “rungs”, the highest of which is considered “improved” sanitation and included in “access” statistics. 
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3.1.1.3 Post-2000: improvements in sanitation monitoring 
In 2006 the WHO and UNICEF published “Core Questions on Drinking Water and Sanitation for Household 
Surveys”, a set of questions designed to be integrated into all the major household surveys from which the 
JMP takes its data. The sanitation questions are: 
• If the household uses a private facility, a shared facility, or defecates in the open 
• What type of facility is used (if applicable) 
• How children’s faeces are disposed of 
For the MDG, the first two questions are used to determine access: any household with private access to an 
improved facility is deemed to be on the top “rung” of the sanitation ladder and to have access. 
The JMP has also begun to disaggregate the data beyond the “improved/unimproved” statistic required to 
track the progress on the MDG goal, and now publishes coverage by country, disaggregated by type of 
technology and into rural and urban contexts. 
In 2010, sanitation was declared a human right in itself (though it had previously been integral many other 
human rights, such as the rights to health, dignity and housing) (de Albuquerque, 2009; COHRE, UN-
HABITAT, WaterAid and SDC, 2008). 
3.1.2 Aims of sanitation monitoring 
Although this report focuses on sanitation monitoring at local level for local intervention design, it is 
important to recognise the various uses of sanitation data at other scales. Different indicators will be required 
depending on what we aim to do with the data collected (Shordt, et al., 2004). 
Sanitation data is primarily used for: 
• Progress monitoring against targets (such as the MDGs) 
• Sector monitoring (to improve transparency and accountability) 
• Equality monitoring (to avoid side-lining vulnerable groups such as the very poor) 
• Advocacy (to governments, sources of investment and end users) 
• Cost-benefit analysis of interventions 
• Programme design and evaluation 
Each of these activities can be carried out at local, national or global level (Ezzati, et al., 2005; Lopez, et al., 
2006; Hutton, et al., 2004; Lenton, et al., 2005; Cotton, 2008). 
It is important to bear these aims in mind when designing indicators because different indicators are suitable 
for different tasks. To motivate a community, tangible indicators such as smells or flies may be better; for 
target monitoring comparability over time and space are important; for local programme design we need rich 
detail but not necessarily global comparability (Chambers, 2009; Cotton, 2008; Thieme, 2010). 
3.1.3 Challenges in sanitation monitoring 
3.1.3.1 Defining sanitation 
The fundamental problem in sanitation monitoring is that there is no way to objectively define “adequate” 
sanitation (Shordt, et al., 2004). The most widely used definition of an “improved” sanitation technology is 
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one which “hygienically separates excreta from human contact”. However, this is hard to measure in 
practice, as latrines may be badly maintained or inconsistently used, and the waste may not be disposed of 
hygienically. The human rights definition of adequate sanitation is much more complex, requiring social 
factors such as privacy, dignity and security to be taken into account (de Albuquerque, 2009). Measuring this 
accurately need multiple and subjective indicators, making it difficult to do globally. 
However, we are mainly interested in making comparisons - we want to answer questions such as “Has 
sanitation provision improved in sub-Saharan Africa since 2000?” or “In which region would it be best to 
invest in sanitation?” and not “Has project X made conditions more sanitary?”. Therefore, consistency and 
comparability (in time and space) are more important than an exact definition of “adequate” sanitation 
(Cotton, 2008). 
3.1.3.2 Choice of indicators 
As the sanitation sector is quite complex, it is difficult to find a measure which on one hand preserves the 
maximum detail possible and on the other can express the sanitation situation of a country in one or two 
numbers, or a coloured map, as is done by the JMP. In general, this means that indicators tend to be robust 
but simplified, or detailed but difficult to transfer between contexts. However, so far no robust indicator of 
sanitation coverage has been found which could easily be incorporated into household surveys (Cotton, 
2008). 
At local level, we are more free to choose appropriate indicators as we can choose what is measurable and 
relevant locally without worrying about whether it can be used in the rest of the world. 
However, we always have to choose indicators to optimise the balance between accuracy and completeness 
on one hand and cost, speed and ease of collection on the other (Cotton, 2008). 
3.1.3.3 Data collection 
At a global scale, the most used sanitation data comes from household surveys conducted by international 
organisations. These surveys are harmonised so that they all contain the same questions, which has reduced 
the problems caused by each national government conducting its own surveys. However, the questions still 
contain subjective words (such as “clean”) which are interpreted by the person carrying out the survey. In 
addition, user bias can be a problem – interviewees may forget how often their child has had diarrhoea, for 
example, or exaggerate the consistency with which they use the latrine (Cotton, 2008). This is particularly 
problematic in sanitation due to unwillingness to talk about what may be a taboo subject. However, user data 
such as this is considered to be better than the supply-side data used before the 1990s (Cotton, 2008) and 
these household surveys provide a useful platform for collecting sanitation data. 
In addition, there are many other sources of data, principally surveys conducted at national or provincial 
scale, data from service providers, in-depth studies of particular factors (such as value for money) and 
participatory assessments by governments or NGOs aimed at gathering user's perspectives on the adequacy 
of sanitation (Cotton, 2008). 
3.1.4 Political context of sanitation monitoring 
3.1.4.1 Policy effects 
As sanitation statistics are used to make policy decisions at national and international level, it is important to 
consider the political effects of the monitoring method. The definition of “basic sanitation” used can cause 
Joanne Craven 






large fluctuations in the coverage level reported. It is important that, whilst not overestimating provision, the 
statistic stimulates progress and does not stigmatise certain countries as “lost causes” (Cotton, 2008) 
However, it is also important to consider the type of progress that is stimulated. Policies are formulated to 
have measurable effects, and will inevitably become targeted towards the chosen indicator of sanitation, and 
not towards sanitation itself (for example, the “access to technology” indicator currently used has stimulated 
the construction of millions of latrines, despite evidence that they may bring limited health benefits 
compared to hygiene education interventions) (Zwane, et al., 2007; Anker, et al., 1980; Bateman, et al., 
1993; Billig, et al., 1999; Wicken, 2008). 
3.1.4.2 Equity 
The recognition and reduction of inequalities is important not only to ensure that interventions are directed 
where the need is greatest, but also to support sustainable growth and catalyse policy reforms (which may be 
neglected so long as a select few remain unaffected). To reduce inequality, “pro-poor” policies are required; 
that is, policies which affect a faster rate of change amongst the poorest than the richest. In the sanitation 
field, this would imply that policies should focus on improving the service to those who have no facilities 
rather than improving existing facilities. 
However, targeting the poorest tends to be difficult: the poor suffer from poor visibility (underrepresentation 
in governments, officially “non-existent” informal settlements, difficulty in accessing services or proving 
status) and targeted programmes can be twice as costly as targeted ones (Shordt, et al., 2004; Vandemoortele, 
2003).  
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3.2 Measurement approaches 
A discussion of past, present and proposed sanitation measurement methods. 
3.2.1 JMP 
3.2.1.1 Objectives and philosophy 
To monitor progress towards the MDG sanitation and water targets, the Joint Monitoring Programme on 
Water and Sanitation (JMP) was set up by the WHO and UNICEF. Currently, the JMP uses data collected 
from various household surveys and harmonises them to produce a global picture of sanitation coverage. The 
results are published every two years in reports which highlight key trends and progress towards the MDG. 
The MDG Target 7 was to: 
“Halve, by 2015, the number of people living without sustainable access to safe water and sanitation.” 
(United Nations, 2003) 
By this wording we can see that the statistic must a) show progress clearly over time and b) divide the 
population into those “with access” and those “without”. To achieve this using the data available from the 
surveys, the JMP defined “access to sanitation” as the “use of an improved technology” (my bold).This 
introduced a focus on “use” as opposed to “access”, to avoid counting unused or unusable facilities as 
“coverage”. It also marked a departure from the previous nomenclature (“adequate/inadequate”) to 
“improved/unimproved”, in recognition of the fact that it is impossible to objectively define “adequate 
sanitation” (Cotton, 2008).  
To classify the many sanitation technologies used worldwide, the JMP introduced the “Sanitation Ladder”. 
Only the fourth “rung” (private use of an improved facility) is counted as “improved sanitation”. The “rungs” 
are detailed inTable 2. 
The idea of the sanitation ladder is to provide greater disaggregation than would be provided by a have/have-
not statistic. The have/have-not statistic required to monitor MDG progress is calculated assuming that only 
the fourth “rung” counts as “adequate” sanitation. However, in addition, it is expected that communities will 
move up the ladder sequentially, consistently improving sanitation provision. In this way, a strict “access” 
criterion can be calculated without making progress below this level invisible. 
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Table 2: the sanitation ladder 
Sanitation classification Sanitation ladder “rung” Technology type 
Adequate sanitation Private use of an improved 
technology 
Improved technologies: 
• Pits with slabs (hard to 
define: currently 50% 
are counted as 
“improved” and 50% as 
“unimproved” (JMP 
Technical Task Force, 
2010) 
• Flush/pour flush to 
sewer, pit latrine or 
septic tank 
• VIP latrine 
• Composting toilet 
 
Inadequate sanitation 
Shared use of an improved 
technology 
Use of an unimproved 
technology 
Unimproved technologies: 
• Open pits (without 
slabs) 
• Hanging latrines 
• Bucket latrines 
Other technologies not 
listed as “improved” 
Open defecation Open defecation 
 
3.2.1.2 Data collection 
JMP uses the results of several large household surveys (DHS, MICS by UNICEF, LSMS by the World 
Bank and the WHS by the WHO) to form its coverage estimates. In 2006, the JMP published “Core 
Questions on Drinking Water and Sanitation”, in which suggested questions on technology type, number 
sharing and disposal of children’s faeces. All the surveys now use the harmonized questions on technology 
type and sharing, but only the DHS includes the question on children’s faeces disposal (WHO and UNICEF, 
2012). 
3.2.1.3 Criticism of the sanitation ladder 
The JMP's headline reporting consists of a binary “with/without” statistic that can lead to problems in 
perception – people may be unaware that richer data exists, and could lead to countries with a high level of 
“improved” facilities deprioritising sanitation instead of progressively upgrading the facilities it has. In 
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response to this, the JMP has started to publish its data disaggregated by “rung” and by context (urban or 
rural) (Cotton, 2008). 
The ladder is intended to encourage continual improvement, however, since only the very last category is 
counted as “improved”, there is more reward in, for example, providing a latrine for a family that currently 
shares with one other household than in providing a shared latrine for a community that tend to defecate in 
the open. As such, the JMP does not focus attention on the poorest, and may even distract attention from 
communities viewed as “lost causes” (Shordt, et al., 2004). 
There are regional discrepancies in definitions of each type of latrine. Currently, the JMP discounts 50% of 
pit latrines to take this uncertainty into account. However, changing this figure by region is being considered 
(Shordt, et al., 2004; JMP Technical Task Force, 2010). 
In addition, the wisdom of excluding shared latrines has been questioned, given that there is no conclusive 
evidence that they are worse maintained than private latrines and that in densely populated urban areas space 
constraints make ownership of private latrines nearly impossible. While a distinction should be made 
between private and public latrines (as public latrines tend to be unsatisfactory in terms of cost, access times, 
queues or location, even when well maintained), drawing this divide at two households sharing is just as 
arbitrary as drawing it at, say, ten households sharing. To distinguish between shared and public latrines, it 
has been suggested that respondents could be asked if they personally know all who use the latrine, or a 
threshold number of households using a latrine could be established (JMP Technical Task Force, 2010). 
In addition, there is “emerging consensus” of the need for a global assessment of the state of the sanitation 
sector, to better understand the development issues that affect sanitation and the progress being made. Such 
an assessment would focus on the institutional infrastructure in place as opposed to the individual user 
(Cotton, 2008). 
3.2.2 Human Rights 
In July 2010, the human right to sanitation was defined as “access to, and use of, excreta and wastewater 
facilities and services that ensure privacy and dignity, ensuring a clean and healthy living environment for 
all”. To be considered adequate, the sanitation system must be safe, physically accessible, affordable and 
culturally acceptable (COHRE, UN-HABITAT, WaterAid and SDC, 2008). However, for this to have any 
meaning, a monitoring system would need to be devised that could take these complex issues into account 
(WHO and UNICEF, 2012).The focus on dignity and cultural acceptability is an important departure from 
the JMP methodology. Studies (Fewtrell, et al., 2005) have shown that prestige, status and desire to comply 
with social norms are stronger motivators for sanitation improvements than health education programmes. 
The human rights framework has a focus on non-discrimination and as such equity issues are important. In 
the sanitation field this includes affordability, completeness of coverage (ensuring everyone has something 
instead of progressively improving the facilities of a few) and access for all (including women, children and 
the disabled). 
The practical implication of recognition as a human right is that governments are now required to produce 
“an enabling environment” for sanitation development (though not necessarily to provide hardware to 
individual families) (de Albuquerque, 2009). The concept of “progressive realisation” is fundamental to the 
human rights framework, recognising that the sanitation crisis cannot be solved overnight, but that 
governments should make measurable progress towards universal coverage (WHO and UNICEF, 2012). To 
this end, a possible framework has been devised with criteria for “basic”, “intermediate” and “optimal” 
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access, taking into account defecation and handwashing technologies available, and ease of access as shown 
in Table 3. 
Table 3: Service level indicators (COHRE, UN-HABITAT, WaterAid and SDC, 2008) 
Service level 
description 
Technology Ease of access Level of health 
concern 
No access Open defecation, flying toilets, 
holes in the ground, bucket 
latrines, open latrines, public 
toilet without adequate level of 
hygiene. 
No water available for washing1. 





always is a safety 
risk, especially 
for women and 
children. 
Very high. High 
likelihood of human 
contact with faeces or 
of contamination via 
flies or other vectors. 
No physical security 
for women and 
children. 
Basic access Household level standard pit 
latrine with superstructure, or 
public toilet with adequate level 
of hygiene, connected to a pit 
that is regularly emptied, sewer 
or septic tank2 for all members of 
a locality3. 
Water available for washing. 
Wastewater, solid waste, and 
stormwater removed from human 
settlements and drinking water 
resources. 
Access may be 
adequate. 
However, public 
toilets are not 
always open, can 
be unaffordable, 
and/or may not be 
hygienically 
managed. Privacy 
may be ensured. 
High, depending on 
whether toilet is 
hygienically kept and 
regularly maintained 
(i.e. pit is emptied 
regularly) and whether 
most persons in a 
locality used 
sanitation3. 
Where toilets are away 
from the household, 
physical security for 
women and children is 
significantly reduced. 
Intermediate access Household level pit latrine or 
toilets connected to a septic tank 
or sewer, for all members of a 
settlement3, emptied as 
necessary. 
Water available for washing. 
Privacy assured 
and access 
available day or 
night. 
Medium, depending on 
whether toilet is 
hygienically kept and 
regularly maintained 
(i.e. pit is emptied 
regularly) and whether 
most persons in a 
                                                            
1
 For handwashing, and in some cases anal and genital cleansing (especially for Muslims) or menstrual 
hygiene 
2
 Or adequate alternative 
3
A minimum of 75% coverage is considered required for health benefits 
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Wastewater, solid waste, and 
stormwater removed from human 





Optimal access Low-density areas: household-
level pit latrines2 or toilets 
connected to a septic tank with 
mechanical emptying services for 
all residents in a settlement3. 
Dense, urban areas: Household 
toilet, connected to a sewer2 for 
all residents in a settlement3. 
Water is available for washing. 
Wastewater, solid waste and 




available day or 
night. 
Low, but relies upon 
sewage and faecal 
sludge being 
effectively transported, 
treated and disposed of 
so that wastewater and 
faeces do not 
contaminate the 
environment and water 
supplies. 
 
However, it must be noted that this is not a measurement methodology (no indicators exist to define 
“hygienic” public toilets, for example, or “adequate access”) and as such it cannot be compared with the JMP 
sanitation ladder. Rather, it is an idealized definition of what sanitation should be. Therefore, we can use the 
definition to extract important aspects of sanitation that are not currently measured by the JMP, namely 
hygiene, accessibility and equity, and cultural acceptability. 
3.2.3 Zero-excreta environment 
The ultimate aim of any sanitation system is to provide an environment free of excreta-related health risks, 
and an indicator of sanitation coverage could be the “zero excreta environment”. This would take into 
account access, use and maintenance of the latrine, hygiene behaviour and completeness of coverage, 
focusing on outcomes as opposed to interventions, and the community as opposed to the household. The 
indicators proposed are the number and proportion of zero-excreta jurisdictions in the country and the rate of 
diarrhoeal disease. It also better includes the very poorest, as sanitation access must be universal for the 
jurisdiction to be declared a “zero excreta environment” (Wicken, 2008). 
3.2.3.1 Community-led total sanitation 
A “particularly promising” (Lenton, et al., 2005)sanitation implementation programme using this approach is 
Community Led Total Sanitation (CLTS). CLTS focuses on “triggering” communities to provide themselves 
with sanitation whilst providing minimal technical assistance. This is done through group training sessions, 
certification and incentive programmes, after which communities work independently to achieve “Open 
Defecation Free” status. The results are hoped to be more sustainable than traditional hardware-building 
programmes, because, in general, increased community engagement leads to better maintenance and use of 
the facilities (Chambers, 2009; Evans, et al., 2009; Kar, 2008). 
From a monitoring perspective, CLTS is interesting for its focus on the community as the fundamental unit, 
as opposed to the household. Open Defecation Free validation is generally done by looking at the 
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environment for faeces and animal tracks, as well as visiting households, and asking questions to ascertain 
that the whole community is Open Defecation Free (though, in reality, they rarely are 100% ODF). The 
focus is on low-quality but universal coverage, as opposed to high-quality facilities in isolated households, 
which is favoured by the JMP sanitation ladder (Chambers, 2009) 
CLTS attempts to “trigger” communities by pitting them against each other to become the first ODF 
community, the community with the cleanest latrines. Successes are publicized and neighbouring 
communities are invited to certification ceremonies. In Manera, near Homa Bay, the community printed t-
shirts with the message “An JaManera ok apielelum, apielo e choo to in?” (“I’m from Manera, I don’t shit in 
the grass, I shit in a latrine, what do you do?”) (Otieno, 2011). Information on sanitation is not only for 
politicians -making information on progress and targets locally available and engaging can stimulate 
progress (Vandemoortele, 2003). 
3.2.4 Other approaches 
3.2.4.1 Sector monitoring 
A further method, being pioneered by UN Water, focuses on the institutional side of sanitation, in an attempt 
to measure progress in addressing the wider issues affecting sector performance instead of simply measuring 
coverage (Cotton, 2008). 
Six elements are measured, as follows, by means of government questionnaires: 
1. Policy and strategy 
2. Institutional arrangements 
3. Sector financing and planning (MDG roadmap) 
4. Coverage (as measured by JMP) 
5. Usage of different sanitation systems 
6. Implementation of hygiene and behavioural change 
This provides a standardised framework to be used to compare sector performance in different countries. 
However, it has noted that some countries (those recovering from recent conflicts, for example) would score 
badly, especially on elements 1-3, and therefore alternative criteria could be used to avoid stigmatising them 
as “lost causes” (Cotton, 2008). 
3.2.4.2 Method of Participatory Assessment (MPA) 
The MPA is a method which combines qualitative and quantitative data, with a focus on capturing 
information on actual use, functionality and management, aspects normally missing from MDG indicators. 
Stakeholders (including children, community members and project workers) are involved at every stage of 
the process (including indicator formulation) to ensure that information is accurate and locally relevant 
(Fisher, 2005; Shordt, et al., 2004). 
3.2.4.3 Humanitarian approach: the sphere standards 
The Sphere Standards are a set of minimum criteria used to design responses to emergencies such as wars or 
natural disasters, and they include a set of sanitation criteria to be used in designing refugee camps and other 
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temporary settlements. Although this thesis deals with permanent settlements, the approach is worthy of 
consideration (The Sphere Project, 2011). The approach consists of minimum standards (what must be 
achieved), key actions (how it is to be achieved) and key indicators (how we know if it has been achieved). 
The approach focuses on hygiene promotion and excreta disposal, using measurable indicators to ensure 
minimum standards. 
Excreta disposal 
The living environment in general and specifically the habitat, food production areas, public centre and 
surroundings of drinking water sources are free from human faecal contamination. 
People have adequate, appropriate and acceptable toilet facilities, sufficiently close to their dwellings, to 
allow rapid, safe and secure access at all times, day and night. 
Indicators: excreta-free environment; excreta containing pits are at least 30m away from groundwater 
sources and 1.5m above the water table; flood measures are in place; children’s faeces are disposed of 
immediately and hygienically; toilets are usable by all including children and the disabled; they are sited to 
minimize safety threats; they provide privacy in line with user norms; they allow disposal of menstrual 
hygiene materials and provide necessary privacy for washing and drying of same; they minimize fly and 
mosquito breeding; mechanisms exist for desludging and disposal of sludge; a maximum of 20 people use 
each toilet; sex-segregated, lockable toilets are available in public places (schools, hospitals, markets); toilets 
are no more than 50m from dwellings; use is segregated by sex or household; people wash their hands after 
use 
Hygiene Promotion 
The disaster-affected population has access to and is involved in identifying and promoting the use of 
hygiene items to ensure personal health dignity and well-being 
Affected men, women and children of all ages are aware of key public health risks and are mobilized to 
adopt measures to prevent the deterioration in hygienic conditions and to use and maintain the facilities 
provided. 
Indicators: users can describe what they have done to prevent deterioration of hygienic conditions; facilities 
are appropriately used and maintained; everyone washes hands after defecating, cleaning a child’s bottom, 
and before touching food; care-takers of young children are provided with means to safely dispose of 
children’s’ faeces; everyone has access to basic hygiene items (water containers, bathing and laundry soap, 










3.3 Comparison of measurement approaches 
We can classify sanitation measurement approaches by the scale they are applied at, the type of effect they 
measure, and the criteria they apply (how strict they are, and what they apply to). This section compares the 
three main approaches (the JMP, human rights framework and zero-excreta) in each of these classifications. 
3.3.1 Scales of sanitation 
As sanitation is effectively a public good, but responsibility essentially falls on individual households 
(especially in rural settings), three scales of sanitation can be considered as shown inTable4. Monitoring at 
each scale brings advantages and disadvantages: household reporting may be biased, but is most closely 
related to actual conditions; community and environmental monitoring is difficult to do objectively but 
captures the “public health” side of sanitation; and national sector monitoring is far removed from conditions 
on the ground but provides a picture of institutional strengths and weaknesses and potential areas for action( 
(Shordt, et al., 2004; Lenton, et al., 2005). 
Table4: Scales of sanitation 





Open defecation free, 
zero-excreta, MPA, 
Sphere Standards 
JMP, human rights, 
Sphere Standards 










3.3.2 Interventions, outcomes and impacts 
Development is a process, leading from policy changes to physical outputs to the desired impacts. We invest 
money in sanitation (policy change), with which we construct latrines (output), which are then used 
(outcome) and disease is reduced (impact), which is why we started in the first place. Figure 2 shows this 
process applied to sanitation. Each stage has its own indicators. 
 
Figure 2: inputs, outputs, outcomes and impacts in sanitation 
As we move along the chain, governments become less able to cause change, but this change becomes more 
valuable. It is easy to mark a certain amount of money as “sanitation” (input) but this may not translate into 
an impact in the field if the money is not used effectively. Conversely, diarrhoea incidence rates cannot (or at 
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the very least, should not) be directly lowered by editing state documents, but they do show a real impact in 
people’s lives. 
The links in the chain are important: for interventions to be effective we need to be sure that policy changes 
do indeed produce outputs, which are indeed used to produce sustainable positive impacts. We are most 
interested in impacts: if we choose to measure these using indicators of outcomes or outputs, we must be sure 
these are strongly linked to real impacts. 
Since the 1960s, sanitation monitoring has moved from monitoring outputs to monitoring outcomes, with the 
benefit of providing a more accurate picture of coverage (latrines that are unusable are no longer counted, for 
example) (Cotton, 2008). A further move could be made towards monitoring environmental impacts, such as 
open-defecation-free or excreta-free environments. 
Table 5 shows the classification of indicators. The indicators found at the right-hand side of the table are 
robust, easily measurable and, most importantly, easily changeable by governments. A nation wanting to 
improve its score in “latrines built”, for example, need only construct latrines and the score will improve, 
regardless of whether these latrines provide any real health impact. These indicators stimulate interventions 
but not necessarily impacts.  
 Input Output Outcome Environmental 
impact 
Health impact 
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measure, yet a 
real world effect 
Measure the real effect of systems 
without risk of promoting unsuitable 
solutions 
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Slow change, hard to correlate 
progress with policy change, hard to 
measure and quantify 
Table 5: Indicator types. Own elaboration after (UNESCAP, 2006) 
On the other hand, the indicators at the left hand side of the table are less robust and more open to 
confounding factors (for example, diarrhoea rates will also be affected by nutrition), and are not so easily 
changeable. There is a substantial time lag between the intervention and the effect, and the effects are 
unpredictable. Therefore, it is not so easy for a government to change its score, but an increase in the score is 
more likely to come from a real increase in people’s quality of life (Fisher, 2005). These indicators show 
impacts but do not necessarily change in response to (or stimulate) interventions. 
Therefore, a balance should be found between these two types of indicator. We want to stimulate 
interventions, but, importantly, we want to stimulate interventions that have real impacts. For example, it has 
been suggested (Lenton, et al., 2005) that health data be incorporated, such that interventions be targeted not 
only where access and rates of improvement are lowest but also where the incidence of water-related disease 
is highest. 
3.3.3 Criteria 
Table 6 compares the criteria used to classify sanitation in three main measurement approaches (the JMP 
ladder, the human rights approach and the zero-excreta approach). 
The JMP approach has the strictest criteria for latrine types and sharing, but does not take into account 
factors such as universality of usage, hand-washing facilities, privacy or access. By the JMP methodology, 
“basic” sanitation is the highest category allowed. It can be and is measured by two simple indicators 
(technology type and sharing) (Cotton, 2008). 
The human rights approach is more lax with the latrine types allowed, but includes requirements for 
completeness of coverage, hand-washing facilities, privacy and access. “Basic” sanitation lies near the 
bottom of the human rights scale, with only open defecation and unhygienic public toilets being considered 
worse. “Basic” sanitation as defined by the human rights framework is currently not measured and would 
require additional indicators to quantify coverage levels, handwashing facilities and accessibility. (COHRE, 
UN-HABITAT, WaterAid and SDC, 2008). 
The zero-excreta approach focuses solely on the environmental impact of the sanitation system, and as such 
the only requirement for technology is that one is used. The criteria are very lax, and as long as the 
environment is maintained excreta-free it does not matter how this is done (it is assumed that if the public 
keep their environment excreta-free, they will be aware of the health risks of contact with excreta and take 
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appropriate measures to deal with it). Open-defecation-free status is currently measured as part of CLTS 
programmes, but no standard approach exists as visits are tailored to the individual community (Chambers, 
2009; Wicken, 2008). 
Table 6: comparison of measurement approaches 
 JMP Human rights Zero-excreta 
Sub-basic 
sanitation 
Shared use of flush toilet, 
pit latrine with slab, 
composting toilet, VIP 
latrine 




Unhygienic public toilets 
Open defecation 
“Basic” sanitation Use of flush toilet, pit latrine 
with slab, composting toilet, 
VIP latrine 
Private use 
Use of standard pit 
latrine or toilet or 
hygienic public toilet 
Regular emptying and 
maintenance 
Use by >75% of the 
population 
Water available for 
washing 
Use of any kind of 
facility 
Universal usage 





N/A Mechanically emptied 
septic tanks (low-density 
areas) or sewered toilets 
(high-density areas) 
Use by >75% of the 
population 
24/7 access in full 
privacy 
Progressive 
improvement in line with 
the priorities of the 
community 
 
Combining these approaches, the most important factors in sanitation appear to be are technology provision, 
accessibility, household hygiene and environmental hygiene (universality of use). Combining this with the 
evidence on the health benefits of hygiene interventions discussed previously, it seems especially important 
to find suitable indicators for hygiene and universality of use, as these are the factors most neglected by the 
current JMP method.  
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3.4 Indicator requirements 
Here, the requirements for sanitation indicators are discussed. 
3.4.1 Indicators required 
From the previous analysis, the need for household-level indicators of technology (type and maintenance) 
and hygiene (facilities and behaviours), and community-level indicators of environmental hygiene and 
universality of coverage has been identified.  This section explores desirable properties of indicators in 
general, at the global scale of the JMP and at the local scale of rural Kenya. 
Figure 3 summarises the properties we would like to measure, in hardware, hygiene behaviour and 
environmental health. To capture the entire system would require indicators for each aspect. However, by 
grouping indicators and finding which is the most representative we can choose the few that best represent 
this complex system. 
 
Figure 3: indicators required 
3.4.2 Properties of good indicators 
3.4.2.1 Indicators in general 
Many adjectives have been suggested as properties of good indicators: a good indicator should be specific, 
measurable, reliable, cost-effective, comparable, contextually appropriate, achievable/feasible, cost-effective, 
relevant, time bound, sensitive, subjective, participatory, interpreted and communicable, cross checked and 
compared, empowering, diverse and disaggregated, to name a few (Bennett, 2000; Shordt, et al., 2004). 
An indicator can be a single variable or integrate several, or be “constructed (Chambers, 1985). Each 
indicator is “constructed” from real observations to a certain degree (by aggregations, assumptions, 
































































































































































indicator will be.  However, sometimes we can formulate more relevant indicators this way (for example, 
“school completion rate” is more useful than “school enrolment rate”, but it requires a greater level of 
construction to take into account drop-outs, re-enrolments and so on) (Vandemoortele, 2003). 
3.4.2.2 Global sanitation indicators 
The aim of global sanitation monitoring is, essentially, to stimulate progress in the sanitation sector by 
improving resource targeting and facilitate target setting. To target resources the indicator must be 
comparable spatially and to measure progress towards targets, it must be comparable temporally. The 
indicator needs to be applicable and measurable globally, whilst still remaining relevant locally (Shordt, et 
al., 2004). 
It is also important to consider equity: as figures are aggregated at national level, they can mask large 
uncovered areas, such as urban slums, in otherwise well-serviced countries. As such, a country with 
universal poor service would receive more investment than a country with a few places with terrible service, 
neglecting some of the world’s poorest (Shordt, et al., 2004). 
3.4.3 Indicators for local government decision-making in rural Kenya 
However, sanitation is a complex system. Research has shown that, for example, hygiene behaviour has a 
strong impact on health, but this is currently not measured as part of sanitation statistics. An accurate 
indicator of sanitation would have to combine indicators of sanitation facilities (provision, maintenance and 
use), hygiene behaviour and environmental conditions or be proven to be strongly correlated with these 
factors (Shordt, et al., 2004). Resources are limited and so indicators must aim to capture as much detail in as 
little time as possible.  
The users of the indicator need to be considered. Global indicators such as these will be used for policy 
making and advocacy and as such will be used by people who are not specialists in the sanitation sector, such 
as policy makers or the general public. Therefore, it would be preferable to avoid unnecessarily complex 
indicators (Shordt, et al., 2004). 
In addition, the time required to collect and process the data must be taken into consideration.  The 
household surveys currently used take a long time to complete and may be between three and five years out 
of date, which makes it difficult to construct smooth trendlines. However, carrying out more frequent 
surveys can overload country statistical offices and introduce bias from interviewing the same household too 
often (Shordt, et al., 2004). 
Care should be taken with proxy indicators. For example, child mortality is often used as an indicator for 
health in general, or the percentage of houses with a tin roof can be used as a measure of socioeconomic 
status (Chambers, 1985). However, in this case, as the indicator will be used for policy making and not only 
research, there is a danger that interventions will be targeted towards the indicator and not sanitation itself 
(for example, one cannot cause economic growth by providing the population with tin roofs, but one can 
change the apparent economic growth of the population). 
3.4.4 Indicators available in rural sanitation 
As shown in Table 7, there are many indicators of sanitation measurable at local level by questionnaire or 
direct observation. However, many are subjective and/or subject to bias on the part of the interviewer and /or 
interviewee (such as how bad a smell is). In the following section, these indicators will be tested to find the 
best indicators for each aspect of the sanitation situation. 
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Table 7: indicators in rural sanitation 




Emptying/sealing/disposal: who, how, 
where 




Latrine type, location 
Latrine conditions: flies, smell, 
presence of faeces, maintenance 
Evidence of use: cleaning material 
 
Use Cost to use4 
Opening hours4 
Queuing times4 
Location (safety; distance from house) 
Excreta-free 
 
Hygiene Hygiene quiz 
Last hygiene course 
Handwash occasions 
Child’s faeces disposal method 
Presence of facilities (water, soap/ash, 
towel) 
Water supply (running/container) 
Handwash technique 
Plate drying rack 
Evidence of faeces in compound 
Compound sweeping 
Presence of animals 
 
  
                                                            
4
Public latrines only 
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3.5 Properties and indicators 
Here, the various properties listed previously are discussed, along with current and possible indicators are 
given. 
3.5.1 Separates user from excreta 
This is the basic aim of any sanitation system. However, many do not meet this requirement due to poor 
design or maintenance. For example, latrines may be full (the latrine should be sealed when waste reaches 
50cm from the top (Nikiema, et al., 2011)) collapsed or dirty. 
Currently the JMP assumes certain technologies meet these criterion and others do not.  
Currently measured: list of “improved” technologies 
Other possible indicators: observation of faeces in latrine; observation of latrine pit (to see if it is too full or 
collapsed) 
3.5.2 Does not house flies 
The Feachem-Bradley and F-diagram models of water-related disease transmission (Cairncross, et al., 1993) 
show that flies and insects are important disease vectors, and therefore should be kept away from faeces. 
Well-designed latrines with superstructures (particularly the VIP latrine) use darkness to dissuade flies from 
entering, and trap the ones who do. Pit latrines should have a cover fitted to prevent flies entering. However, 
the JMP definition of an “improved” technology does not take covers or superstructures into consideration. 
Current indicators: technology type 
Other possible indicators: direct observation of flies (though subjective, and will change depending on 
location and weather); superstructure presence; cover presence 
3.5.3 Disposes of waste appropriately 
The whole life-cycle of the system must be considered: collection of faeces (the latrine itself), transport 
(sewerage or latrine emptying) and disposal (treatment or use as compost). Problems can arise at any stage of 
this cycle: poorly maintained, full or collapsed latrines; inadequate systems for latrine emptying; untreated 
sewage left in the environment or discharged downstream. As household heads may be unaware of where the 
waste goes, currently only the latrine itself is monitored (though owners of flushing toilets are probed as to 
where the toilet flushes to). 
Current indicators: technology type 
Other possible indicators: questions about who empties the latrine, how they do it and how often; questions 
about what was done with the waste last time the latrine was emptied (this could prove difficult, as in Kenya 
emptying latrines is regarded as so shameful that those who are paid to do it do so under cover of darkness 
(Pickford, 1995). 
3.5.4 Safe and sustainable maintenance 
The latrine must be maintainable with locally available skills and materials for it to be sustainable. This 
would be a particular problem if the latrines were constructed by foreign agencies. 
Current indicators: not measured 
Other possible indicators: questions: who maintains the latrine, if skills and materials are available; 
observation of latrine maintenance (superstructure, slab, pit) 
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3.5.5 Culturally acceptable 
It has been noted that often, motivators such as security, privacy, convenience and dignity stimulate more 
investment and behavioural change than education about the health benefits of sanitation (COHRE, UN-
HABITAT, WaterAid and SDC, 2008). Therefore, it is vitally important that interventions in sanitation 
complement local traditions and values to ensure consistent use of the latrines. What is “culturally 
acceptable” varies widely from place to place. However, it is assumed that if people use a latrine, they find it 
culturally acceptable. 
Current indicators: latrine use question 
Other possible indicators: very location dependent; indicators formed through discussion with local 
population  
3.5.6 Clean and well maintained (free from faeces) 
Current JMP figures may overestimate coverage as many latrines may be badly maintained or unhygienic, 
even when the design should “separate excreta from human contact”. A study used four proxy indicators for 
latrine conditions (cleanliness, presence of flies, smell and privacy) and showed that in the study population 
(in Ethiopia and Tanzania) between 8 and 9 from every 10 latrines did not present acceptable conditions as 
measured by these indicators (Giné, et al., 2011). 
Current indicators: technology type 
Other possible indicators: flies, smell, privacy, observation of faeces 
3.5.7 Located in a safe and accessible place 
Latrines are sometimes located in places where there is a substantial risk of human or animal attack. 
However, this risk is difficult to quantify. We could ask for the number of incidents which have taken place 
in a certain time period, but this would depend on local knowledge and memory, and in any case, it is not 
clear to whom this question should be directed. However, this consideration (in conjunction with 
affordability and access issues) provides a case for considering public facilities to be inadequate. Therefore it 
is suggested that indicators study whether or not the latrine is public rather than whether or not the location is 
safe. 
Current indicators: question about if latrine is shared 
Other possible indicators: number of people using the latrine; location 
3.5.8 Open at all times, and not overly congested 
If the latrine is not open 24 hours a day, it cannot be consistently used and people will resort to open 
defecation outside of opening hours. Again, this is a problem primarily associated with public latrines and it 
is suggested that public latrines be discounted as adequate. 
Current indicators: question about if latrine is shared 
Other possible indicators: number of people using the latrine; location; ask about opening hours 
3.5.9 Affordable 
It is important that paying for sanitation does not require cutting back on food or other essentials, and so use 
of a facility does not necessarily make it affordable (de Albuquerque, 2009). Families may pay for sanitation 
by constructing their own latrine, by paying per use at public latrines or by paying taxes or connection 
charges (though sewers are rare in rural settings). The various payment pathways make it difficult to monitor 
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affordability. Currently, pay-per-use toilets are excluded from JMP statistics as they are shared, but families 
with private latrines they cannot afford to maintain may be included. 
Current indicators: shared/private latrine 
Other possible indicators: cost estimations; service provider estimates 
3.5.10 Hand-washing and anal cleansing facilities provided 
Does it include behavioural issues such as handwashing? “Experience has failed to identify a robust indicator 
of hygiene behaviour that could be readily integrated into large-scale household surveys (although some such 
as observation of soap or washing facilities are potentially applicable). 
It is becoming more apparent that behavioural change for better hygiene can be at least as if not 
more efficient in disease prevention than hardware provision. As such, any measure of sanitation 
should attempt to include as wide a definition of sanitation as possible. 
Current indicators: none 
Other possible indicators: observation of soap, towel, water, anal cleaning material 
3.5.11 Menstrual facilities provided 
In many places, menstruation is viewed as dirty and women have to stay at home unless they can manage 
their period. This may be difficult as disposable pads or menstrual cups are unaffordable for many rural 
women, and alternatives such as cloths are used, which are laundered each month, but can leak. As a result, 
girls can be too embarrassed to attend school during their period. (Pearson, et al., 2008; Mahbub, 2008). 
Current indicators: none 
Other possible indicators: menstrual waste disposal facilities; ask how the period is managed 
3.5.12 Compound/house kept clean 
Hygiene education should result in the house and compound being kept clean, as residents should view 
faeces as dangerous. It is not possible to judge each house as “clean” or “not clean”, and so proxy indicators 
can be used such as the presence of a drying rack for dishes. 
Current indicators: none 
Other possible indicators: presence of faeces in compound; presence of animals in compound; presence of 
drying rack in house 
3.5.13 Hands washed appropriately 
Handwashing after contact with faeces and before contact with food has been found to be very effective in 
preventing diarrhoeal disease (Fewtrell, et al., 2005). Two aspects can be measured: the occasions on which 
the hands are washed, and the technique used to wash them. 
Current indicators: time since last hygiene training 
Other possible indicators: quiz questions; handwash observation (technique); handwash occasions 
(question or direct observation (very time consuming); direct observation of hands 
3.5.14 Disposal of children’s faeces 
Children's faeces in are known to be especially infective and are also most likely not to be safely disposed of, as in 
many countries they are believed to be harmless (INCLUDE DATA FROM CASE STUDY). Studies have shown 
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that hygienic disposal of children's stools is associated with a 30-40% drop in the risk of serious diarrhoea. Young 
children's faeces are dealt with by their parents, and current surveys include a question on how this is done. When 
children become more independent, they may still not use sanitation facilities for a variety of reasons, such as fear 
of the dark or of falling in the hole, cost of public latrines or because they are not encouraged to do so by their 
parents. 
Currently parents are asked how they disposed of their child's last stool. This may be subject to biased reporting, 
but child's faeces disposal would be difficult to measure by direct observation for cultural (people may not want 
people taking notes while they are dealing with their child's faeces) or practical (we cannot spend limited research 
budgets on researchers waiting for children to need the toilet) reasons. Some studies (Kaltenthaler, et al., 1996) 
have used five-hour long observations of households to capture hygiene behaviour but these are unsuited to large 
scale studies. 
Current indicators: question about how child's faeces are disposed of 
Other possible indicators: direct observation  
3.5.15 Used consistently (by the respondent household) 
Owning a latrine does not necessarily mean using a latrine. In fact, in one study in Ethiopia (GINE), over 
14% of households with a suitable technology did not use it, for reasons such as lack of maintenance, 
unhygienic conditions and privacy issues. In 40% of households the reason for non-use was cultural. To 
ensure use it is very important that latrines are well maintained (in addition, this stops them becoming a 
focus point for disease transmission by faecal-oral routes or by flies).  
In addition, it should be checked that all the inhabitants of the house use the latrine, including women (who 
are sometimes not allowed to for cultural reasons (Pickford, 1995). Surveys should be sure to include a 
mixed sample of the population, covering various ages and genders. If this sample is representative of the 
population, then the “use” statistic already calculated should allow us to check whether latrine use is evenly 
spread through the population. Gender parity in particular is considered extremely important by the MDGs 
and the human rights framework (de Albuquerque, 2009; COHRE, UN-HABITAT, WaterAid and SDC, 
2008) and so it must be included in sanitation monitoring. 
Current indicators: latrine use question 
Other possible indicators: observation of latrine (evidence of anal cleansing material etc.); question if it is 
acceptable for a woman to use the latrine 
3.5.16 Used universally, or at least commonly (by neighbouring households) 
It is debatable whether sanitation should be looked at as an environmental problem affecting whole villages 
or a problem facing individual households. The logic behind this is that regardless of the quality of sanitation 
available in a particular household, the chains of disease transmission are not broken if others in the 
community become infected or fields become contaminated. Benefits are greater when sanitation is 
community-wide, where everyone uses the latrine and where the technologies used prevent environmental 
pollution. It is estimated that around 75% coverage is required for public health benefits. 
Current indicators: % using “improved” technology; % defecating openly;  
Other possible indicators: observation of environment; questions about child's faeces disposal; transect 
walks to record if faeces was visible in the community  
  
 
4 Case study: Homa Bay and 
This study uses data collected f
characteristics are discussed here.
4.1 Aims
The analysis of the case study in Kenya aims to discover the links between various sanitation indicators so 
battery can be formed of indicator
we need these indicators to identify those who would benefit most: that is to say, those who are most in need, 
those whose health and quality of life is most damaged by poor sani
Health data is not available at household level for the region studied, and so it is impossible to tell which 
sanitation factors have the largest effects on health. Therefore, we have to make assumptions about which 
households are most in need base
4.2 Methodology
Correlations between the various indicators available were carried out using chi
tests, testing for significance at the p < 0.005 and p < 0.01 levels. Wealth (as measured by
formed from ownership of various household items) and education (as measured by the highest education 
level of the household head) were controlled for. To combine related indicators, various indexes were 
calculated as detailed later
4.3 Background
4.3.1 Demographics
This study considers results of household interviews taken from two districts of Kenya: Suba and Homa Bay, 
located in Nyanza province in Western Kenya.
Figure 4: Location and Administrative Uni
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The total population is about 155,666, and the district’s density stands at 148 persons per km
numbers in context, the two districts make up 1.1% 
density of approximately three times the average Kenyan population density
4.3.2 Sanitation s
The majority of citizens of Homa Bay and Suba practice open d
Suba). This chart summarises the household sanitation situations encountered
colours into those with a private latrine, those sharing, those with an unused latrine and those with no latrine
As can be seen, the poor sanitation situation is largely due to poverty: 34% of the population do not have a 
latrine because they cannot afford one, and 4.7% because they do not own land on which to build one. The 
most common type of latrine is a pit latrine 
though pits without slabs are also relatively common. Of those that have latrines, the majority (58.5%) share. 
Figure 5: Sanitation in Suba and Homa Bay districts
4.3.3 Pre
Information on previous sanitation interventions was sought as these could confound the data analysis. 
Various CLTS “triggerings” have been implemented in the Homa Bay district, and several villages were 
declared “Open Defeca
this status has been maintained as these villages were not covered by the survey used here.
ituation
vious sanitation interventions
tion Free” in 2010
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4.3.4 Use of sanitation coverage information  
Decentralisation of government has been advocated as a route to more “pro-poor” sanitation policies, on the 
grounds that local governments are more aware of the needs of the local poor. However, little evidence exists 
to support this. In rural Kenya, lack of data and planning tools were identified as possible barriers to progress 
by local governments, and composite indicators have been proposed to combat this (percentage practicing 
open defecation; percentage coverage by JMP standards; percentage of acceptably hygienic latrines; 
percentage of adults with adequate hand-washing resources) (Giné, et al., 2012). 
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5 Indicator analysis 
The many indicators available from the study are analysed here to discover important links between them 
and provide a battery of the most important and most reliable indicators. 
5.1 Household-level indicators 
5.1.1 Appropriate technology 
Currently, latrines are categorized into types which are presented on a scale (as in the sanitation ladder). 
Technologies appearing near the top of the scale are assumed to present better conditions than those at the 
bottom and to “separate excreta from human contact”. However, the conditions presented by a latrine depend 
very much on how well kept it is. This section examines the relationship between technology type and other 
aspects of sanitation hardware. Figure 6 shows these aspects and their available indicators. Many links are 
indirect, for example it is assumed that private latrines are cleaner than shared ones. These assumptions are 
shown in lighter red. 
 
Figure 6: hardware indicators 
The indicators of latrine conditions available in the study were presence of flies, smells or faeces in the 
latrine, the provision or privacy, the location of the latrine, the number of households sharing it, and the 
latrine type. Although flies, smells and faeces measure the latrine conditions more directly, they are 
subjective: standards of privacy are different in different countries; it is impossible to define a “strong smell” 


















































































































































Comparing the four indicators of conditions (smell, insects, cleanliness and privacy), 
using bivariate analysis the following correlations were found. The indicators were all 
significantly correlated at the 0.01 level, but privacy was less well correlated than the 
other three, as shown in Table 8. This would suggest that it would be possible to only 
measure one of cleanliness, insects or smell without a significant loss of detail.  
 Cleanliness Insects Smell Privacy 
Cleanliness Pearson correlation 1 ,642** ,617** ,457** 
Sig. (bilateral)  ,000 ,000 ,000 
N 1111 1107 1109 1107 
Insects Pearson correlation ,642** 1 ,725** ,368** 
Sig. (bilateral) ,000  ,000 ,000 
N 1107 1110 1110 1108 
Smell Pearson correlation ,617** ,725** 1 ,323** 
Sig. (bilateral) ,000 ,000  ,000 
N 1109 1110 1112 1110 
Privacy Pearson correlation ,457** ,368** ,323** 1 
Sig. (bilateral) ,000 ,000 ,000  
N 1107 1108 1110 1110 
**. The correlation is significant at 0.01 (bilateral) 
Table 8: correlations between latrine conditions indicators 
 
Privacy could be an important indicator because not only does it encourage use of the latrine, the 
superstructure is also an important part of the functioning of latrines, especially VIP latrines, as the dark 
provided by the shelter helps flies to be managed. In addition, superstructures can help keep rainwater out of 
latrines and prevent flooding. 
 
5.1.1.2 Technology type and conditions 
Chi-squared testing showed that technology type was strongly correlated with latrine conditions. However,  
¡Error! La autoreferencia al marcador no es válida. shows conditions in different types of latrine, and the 
order in which the technologies are ranked by the JMP does appear to correlate well to their performance in 
separating humans from bad smells, insects, faeces and unwanted stares. Chi-squared testing confirmed that 
there is a strong correlation between technology type and latrine hygiene (p < 0.005). It should be noted that 
there are very few flush toilets and so the sample size is too small to be statistically significant.However, 
although the technology indicator predicts which latrines are better, it is arguable that many “improved” 
latrines do not “separate users from excreta” because excreta are present around the latrine. The maintenance 
standards of the pit latrines in particular are very poor, and considering the majority of the population use a 
pit latrine, this is an important issue. Since ownership of a latrine evidently does not mean it will be safe or 
  
 
hygienic, it would be preferable that indicators of hygiene conditions are available to stimulate and evaluate 
progress in im
It has been questioned whether latrines with slabs should be considered improved technologies or not 
Technical Task Force, 2010)
conditions than other latrine types.
we can justify declassifying pit latrines with slabs as improved technologies, we could also declassify VIP 
latrines by the same criteria.
 
5.1.1.3 Sharing and conditions
All shared facilities are currently excluded from the JMP definition of “improved sanitation” on the grounds 
that they are more likely to be badly maintained (owing to division of responsibility) or hard to access 
(public toilet
prohibitively expensive or require queuing). Currently, the harmonised sanitation questions published by the 
JMP contain the questions, “How many other households sha
public use this toilet?”. However, in practice the only question included in the major household surveys is “Is 
this a shared or private facility?”.
However, accessibility, safety and affordability issues apply m
between neighbours. Therefore, a distinction should be made between shared and public latrines. It will also 
be investigated whether shared latrines really are better maintained and more hygienic. In
Ethiopia and Tanzania it was noted that shared latrines did not present noticeably worse conditions than 
private latrines
facilities may be the only viable way to avoid open defecation
SDC, 2008)
Figure 7: conditions in different types of latrine
proving latrine conditions. 
s may be closed at certain times, located inconveniently, difficult to use with children, 
 (Giné, et al., 2011)
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majority of shared facilit
owned than public, and thus better maintained and more accessible. It would be possible to adopt a threshold 
number of users to differentiate between co
define such a threshold. However, it should be noted that the current definition implicitly sets the threshold at 
two families. To provide more detail on responsibility for latrines, the upcoming MICS surveys will
a question on whether all latrine users are known to the respondent
As can be seen in
places. This may suggest that they are publicly owned, in which case there could be problems with 
affordability (if they are not free), opening hours and queues. In any case, the public location makes them 
hard to access fo
consistently) and they may not be located in a safe place.
Shared latrines are common, and the effect of the JMP reclassifying them as “improved” would be huge: the 
reclassification would put the world on track to meet the MDG sanitation target. The policy effects of 
changing the definition could potentially be damaging to investment in sanitation: the inclusion of shared 
facilities in coverage statistics would discourage 
which have less reliable outcomes. In addition, the number of people using shared facilities is growing, and 
were shared latrines to be included as “improved” by the JMP, the world would now 
MDG target, which would further reduce investment in the sector
68% of the latrines in Homa Bay and 48% of the latrines in Suba are shared. In cases such as this, counting 
shared improved technologies as “improved” would have a dram
example, in Homa Bay the current coverage is 11.4%. If improved shared latrines were included, this figure 
would be 40.2%.
To study the conditions
shown in Table 
-private toilet is treated the same. Analysis of MICS and DHS data has shown that the 
 Figure 
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Table 9: latrine hygiene criteria 
Level 
(generalized) 
Cleanliness Flies Smell Privacy 
Adequate Adequate (no dirt, 
faeces or urine) 
No insects No smell Adequate privacy 
Poor Poor (dirt but no 
faeces or urine) 
A few A slight unpleasant 
smell 
Poor privacy 
Unacceptable Not clean (faeces or 
urine) 
A lot A strong unpleasant 
smell 
No privacy 
A generalized indicator of latrine conditions was formed combining these indicators. A latrine was 
considered to be adequate if all the indicators were adequate; poor if one or more was considered poor but 
none unacceptable; and unacceptable if one or more was unacceptable. This is largely arbitrary but it must be 
noted that these indicators depend on subjective judgements, such as how many flies constitute “a lot” or 
how bad a “strong” smell is. In addition, fly populations change depending on the season and location, and as 
such could not be used as an indicator globally. 
Different classifications of latrine were then studied to find the types of latrine which are most likely to be in 
acceptable conditions. The classifications used were: number of households sharing, technology type, 
whether the latrine was shared, location and the JMP criteria (sharing and technology type). Each 
classification was represented as a series of discrete levels, numerically coded in order of desirability. 
The Pearson chi-squared value for the correlation with latrine conditions was calculated for each 
classification. As shown in Table 10, the best indicators of hygienic conditions from these were found to be 
technology type, the JMP indicator, latrine location and the number sharing the latrine. 
However, the question “Do you share this facility with others?” was not significantly correlated with 
conditions. As this was the only indicator (apart from technology type) which did not distinguish public from 
shared latrines, this might suggest that there public latrines tend to have worse conditions than other shared 
latrines, and that it would be justified to make this distinction. 
Table 10: correlations with latrine conditions 
Indicator Pearson chi-squared 
significance (significance at 
0.005 in bold) 
Sharing only 0.019 
Number sharing 0.001 
Location 0.001 
Technology type 0.000 
Sharing and technology (JMP) 0.000 
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5.1.1.4 Maintenance and operation 
The maintenance of a latrine consists of cleaning and repairing it as necessary, and dealing with it when it 
becomes full (usually every few years). 
Routine maintenance of a latrine involves cleaning the interior (the walls, seat (if there is one) and slab) and 
repairing the structure when necessary. The case study respondents were asked if they felt they had the skills 
and materials required to maintain the latrine. 41% felt they had neither. Chi-squared testing showed a strong 
correlation (p<0.005) between latrine conditions and access to maintenance skills and materials. 
When full, there are two options for dealing with the contents. The pit can be sealed and a new one dug 
(relocating the old slab and superstructure) or it can be emptied, by hand or mechanically. Emptying by hand 
involves serious health risks, due to contact with fresh excreta. However, emptying is common due to the 
costs involved in machinery or new pit construction (Pickford, 1995). An alternative method is the “double 
pit” latrine, where one pit is sealed and the other used whilst the contents of the first turn into a harmless 
compost which can be safely removed when the second pit is full. The sludge may then be buried, dumped 
on land or in water, dried, used in biogas plants, composted, incinerated or treated (Department Water 
Affairs and Forestry, 2010; Pickford, 1995). No indicator exists either in the case study or in the current 
monitoring programmes to check that waste is disposed of adequately. However, such an indicator would be 
desirable as inadequate sludge disposal methods (such as dumping on open land) are relatively common and 
have large effects on public health. 
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5.1.2 Hardware indicator proposals 
5.1.2.1 Latrine hygiene 
The case study confirmed that the technologies rated as better by the JMP did indeed present better 
conditions, as measured by flies, smell, cleanliness and privacy. However, since many JMP “improved” 
latrines were unacceptably unhygienic, it is suggested that latrine hygiene be measured separately so that 
progress here can be stimulated and evaluated. 
Given that presence of flies, smells and faeces in the latrine are strongly correlated, the fly and smell 
indicators could be discarded, leaving only observation of faeces in the latrine. This has the advantage of 
being compatible with the JMP definition of an “improved” technology. However, although arguably less 
subject to seasonal variations than flies and smells, and less subjective, measuring it will inevitably involve 
arbitrary decision-making by interviewers, and latrines may be cleaned before the interview, leading to 
underestimation of the number of dirty latrines. 
To take account of smells and insects, it could be recorded whether the latrine pit is kept dark or separated 
from the environment (by superstructure, a tight-fitting cover (which should be in place at the time of the 
inspection) or a water seal), as these methods prevent insect and smell nuisance (Pickford, 1995). 
Superstructures are also important for privacy and flood protection. However, data were unavailable from the 
study to confirm the relevance of this indicator. 
5.1.2.2 Privacy and dignity 
Although privacy and dignity are important in motivating latrine use, it is proposed that smell and privacy 
are not used as indicators of acceptability, as these concepts are very context-dependent. The alternative 
proposed is to continue assuming that if a person uses a latrine, they find it at least minimally culturally 
acceptable. 
5.1.2.3 Shared latrines 
Since the current sharing question was found not to be correlated with latrine conditions, either latrine 
location or number of households sharing the latrine could be used. It is suggested that latrine location be 
used, as it is more objective and can be noted more quickly without extending the interview. The binning of 
“number of households sharing latrine” is arbitrary (though it could be studied without binning, in the case 
study it was binned into three bins) and “households”, in this study, were of one to thirty-five people, so the 
number of people using a latrine cannot be estimated by the number of households. 
5.1.2.4 Maintenance and operation 
To include the emptying and sludge-disposal dimension, the following questions could be used: 
“When the pit is full, what is done with it?” 
A. Sealed for good 
B. Sealed to be emptied later 
C. Emptied mechanically 
D. Emptied by hand 
E. Other 
Latrines emptied by hand would be considered inadequate. 
Joanne Craven 












Further research would be required to possibly extend this list and to rate the adequacy and safety of each 
disposal method. 
5.1.2.5 Proposed indicator scheme 
Figure 9 shows the indicators recommended for sanitation hardware, with discarded indicators in grey. It is 
suggested that each household be asked if they use a latrine, if so which type, and that the latrine be 
inspected for the presence of a cover (although more study would be required on this indicator) and for the 





























































































































































































Figure 10 shows the hygiene indicators available from the case study. T
indicators were studied to show which indicators it was most important to measure, and which were 
redundant. Discussion of the indicators is given below.
Figure 10: Hygiene indicators
5.1.3.1 Handwashing fa
The study questionnaire recorded if hand
were observed, and if soap or ash, sufficient water and a clean 
towel were available.
Soap in Kenya is relatively expensive, with 
for a family of 6 costing around 300 sh
in a region where the average monthly income is 1000
shillings (Ndolo, et al., 2011)
alternative. 
Figure 11 shows the facilities available in those housh
with an available hand
(39%) do not have adequate water, soap, or a towel. Of those 
that had one or more facilities, a fairly large proportion had all 
three. This wo
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Handwashing facilities are easier to monitor than hygiene behaviours, but do not in themselves bring health 
benefits unless they are used properly. Table 11 shows that the presence of soap was most strongly correlated 
with the other indicators. 
Pearson correlations Water Soap Towel Facility observed 
Water 1 ,702** ,492** ,678** 
Soap ,702** 1 ,585** ,621** 
Towel ,492** ,585** 1 ,467** 
Facility observed ,678** ,621** ,467** 1 
** correlation significant at 0.01 level 
Table 11: handwash facility indicator correlations 
 
5.1.3.2 Handwashing frequency 
The respondents were asked if they cleaned their hands after defecation or handling children’s faeces, and 
before eating, preparing food or feeding a child. The responses may have been artificially inflated as people 
may have answered about when hands should be washed as opposed to when hands are washed. It must be 
remembered that hand-washing may be over-reported. 
The data was analysed to see if latrine ownership is a good indicator of hand-washing behaviour. As can be 
seen in Figure 12, the ownership of a hand-washing facility actually seemed to be linked to less frequent 
hand-washing, except where children were involved. This could be as a result of a specific hygiene 
intervention focused on improving knowledge about children’s faeces, however no record was found of such 
an intervention. Latrine owners were slightly more likely to wash their hands at any given time, but there 
was very little difference between latrine owners and the general population. It appeared that neither latrine 
ownership nor handwash facility ownership was a good indicator of handwashing frequency, and chi-squared 
testing at the 0.005 level confirmed this. 
 




















13: handwashing before food and after han
 
To combine the responses, 
1. The total number of occasions noted (out of five)
2. The number of occasions “after handling faeces” reported (out of two)
3. The number of occasions “before handling food” reported (out of three)
Chi-squared test showed the best predictors of total performance on this test were handwashing before 
preparing food or feeding children, and after changing children.
5.1.3.3 Handwashing technique
The respondents were obser
they wash both han
each of these observed and these were summed to provide an index of handwash
ds and how the hands are dried on something 
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After handling child faeces
After defecation
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4. The number of child
reported (out of two)
5. The number of non
occasions reported (out of three)
This was to investigate local attitudes to 
hygiene. Depending on the context, washing 
hands before eating may be considered much 
more important than after defecation and vice 
versa (Kaltenthaler, et al., 1996; Pickford, 
1995). However, in this case 
difference was found as shown in 
Factor analysis showed a better distinction 

















related occasions, as can be seen in 
Factor 1 corresponds most to child































The standard of hand-washing was relatively high except with respect to drying, with the vast majority 
drying their hands on the clothes they were wearing. 
It should be noted that in some cultures both hands are not considered equal: one hand is used for anal 
cleansing and never used for eating, even after being washed (Kaltenthaler, et al., 1996). Practices such as 
these may affect observed behaviour, such as whether both hands are washed. 
Chi-squared testing showed no correlation with latrine ownership, handwash facility provision or recent 
hygiene promotion. Technique was strongly correlated with handwashing frequency, but this correlation 
disappeared controlling for education. However, an independent correlation was found with the existence of 
soap in the latrine. 
A low-cost indicator which could potentially be used is a spot-check of hands for visible dirt, which has been 
used in various studies (Halder, et al., 2010; Pickering, et al., 2010) and found to be correlated with the 
presence of hand-washing facilities and faecal contamination, though not with structured observation of 
hand-washing behaviour. 
 
Figure 14: hand-washing technique by facility ownership 
 
5.1.3.4 Menstrual hygiene 
According to a case study of schoolgirls in Nyanza province, the majority of girls in rural Kenya use cloth 
strips when they have their period. However, these may leak or cause chafing, and therefore make attendance 
at school difficult. Disposable, commercially produced pads are preferred but in many cases unaffordable. It 
is traditional for girls to bathe during their periods, but if they are at school it is unlikely that sufficient water 
will be available (McMahon, et al., 2011).  
The case study indicator for menstrual hygiene was the presence of sanitary pad disposal facilities, but since 
many girls may be using reusable cloths (washing them between periods) it could be more relevant (though 





















Only 2.5 % of the study population had a pad disposal facility in the latrine, and a strong correlation was 
found with wealth (unsurprisingly, as pads are expensive). However, controlling for wealth, no correlation 
was found with latrine type or hygiene behaviour. 
5.1.3.5 Household/compound hygiene 
The indicators available for studying household and compound hygiene were: compound cleanliness 
(whether excreta-free or not); children’s faeces disposal method; whether the respondent had been on a 
hygiene course recently; the presence of a plate drying rack; the presence of animals and whether the 
compound had been swept. 
The three indicators of yard cleanliness were strongly intercorrelated with each other. The most directly 
related to health would be the presence of faeces. The presence of faeces in the compound was strongly 
correlated with latrine non-use, even when the presence of animals was controlled for, suggesting that it is 
not necessary to inspect compounds for faeces if the presence or non-presence of a latrine is recorded. 
5.1.3.6 Children’s faeces 
Participants with children were asked how they disposed of their children’s faeces. The following options 
were used: 
A. Child used latrine 
B. Put / rinsed into latrine 
C. Buried the faeces 
D. Put / rinsed into drain or ditch 
E. Faeces thrown into garbage 
F. Faeces left or buried in the open 
G. Others (very few answered this, and those that did said “Bush”) 
To allow chi-squared analysis to be carried out, these were divided into “acceptable” (A-C, those which 
remove the faeces from the environment) and “unacceptable” (D-G, those which do not). Using this 
categorization, a strong correlation was found with latrine use, which was independent of education level but 
slightly explained by wealth effects.  However, no independent correlation was found with other hygiene 
behaviours. The presence of soap in the latrine was not correlated either. 
  
Joanne Craven 






5.1.4 Hygiene indicator proposals 
5.1.4.1 Personal hygiene 
It is proposed that presence of soap or ash be used as an indicator of handwashing facilities, as it strongly 
predicts presence of sufficient water and towels and is less subjective than judging how much water is 
sufficient. 
Handwashing frequency as a whole was found to be well predicted by handwashing before preparing food or 
feeding children or after cleaning a child, but it is suggested that these indicators are not removed as the 
question is open-ended (respondents are asked “When do you wash your hands?” as opposed to each option 
separately) to keep responses as close to reality as possible. However, no reliable independent indicator was 
found of handwash frequency, so it is recommended that the question be used when possible.  
Handwashing technique was predicted well by the presence of soap, and as this is quicker to measure than 
structured observation of handwashing, it is recommended that the presence of soap be used as a generic 
hygiene indicator. 
No independent indicator of children’s faeces disposal was found and so it was recommended that this 
question be kept. 
5.1.4.2 Domestic hygiene 
The indicators of yard cleanliness are to be discarded as the cleanliness of the yard is alread predicted well 
by the presence of the latrine. 
5.1.4.3 Proposed indicator scheme 
Figure 15shows the proposed scheme of hygiene indicators. Discarded indicators are shown in grey.
 




















































































































































































































5.2 Community-level indicators 
In addition to measuring sanitation individually, we can measure it as a property of a community as opposed 
to a household. We can use many of the same statistics: percentage using improved technologies or 
percentage defecating openly, for example. Three alternatives were formulated and the results compared. 
5.2.1 Quantifying excreta risk using household-level studies 
If excreta are encountered in the environment, there is a risk to health even to those that have latrines 
themselves. There are various ways we could quantify this risk. We could calculate the percentage of the 
population with improved technologies or the percentage of the population openly defecating. However, this 
does not take account of the spatial distribution of households. Households practising OD may be 
concentrated in certain areas, leaving other areas ODF; on the other hand, they could be evenly distributed, 
leaving no areas ODF. Assuming that 75% coverage is required for health benefits (COHRE, UN-
HABITAT, WaterAid and SDC, 2008), the first scenario would seem to bring greater health benefits than the 
second, though evidence is unavailable to confirm this. Therefore, we could calculate a sanitation index as 
“percentage of the population living in ODF communities”. However, care must be taken here: whilst from a 
health perspective we want to encourage “total sanitation” (complete coverage), from an equity perspective it 
may be undesirable to aim for complete coverage in certain places before attending to others. 
Using this method could show very different results to the current JMP method. For example, a village with 
total usage of pit latrines without slabs would be counted as ODF, but by the JMP as having 0% coverage. 
Conversely, a community where 70% of the population have sewered facilities but 30% have no facilities 
would not be counted as ODF, but with 70% coverage by the JMP. 
5.2.2 Community-level studies 
Another method would be to study at community, rather than household, level, as is done in CLTS ODF 
verifications, using transect walks and community leader interviews in addition to household inspections. 
However, current verification results are, in general, unreliable. The rewards offered for achieving ODF 
status have led to artificial inflation of results, due to the necessity of using up budgets, sub-contracting and 
competition between districts. In addition, communities rarely achieve ODF status completely – large 
improvements may be achieved but problems may remain (for example, children, animals, the elderly and 
visitors to the village). 
In addition, the multiplicity of verification methods currently used makes it hard to compare results, and in 
any case true ODF status is very rarely achieved, so criteria for “effectively ODF” communities need to be 
formulated somewhat arbitrarily. Inspections may be carried out by community leaders from the community 
in question or a neighbouring community, government staff, NGO staff, teachers and members of the public. 
Methods include visits, interviews, animal tracking and looking for evidence of handwashing facilities. 
However, there is as yet no standardised monitoring programme. 
5.2.3 Defining the “community” 
A further issue would be at what scale we define a “community”. In practical terms it would seem logical to 
choose a size of more or less the radius of everyday movement of a person. In rural areas, with small discreet 
settlements, we can define a community as a settlement; however, when these become larger, drawing 
boundaries would become somewhat arbitrary and would have an effect on the results. However, collecting 
  
 
statistically significant amounts of data in areas as small as this would be too expensive. In this analysis 
divisions have been used as “communities” as each 
300). The populations of these divisions range f
5.2.4 Alternative 1: 
This was calculated by the JMP definition of “private access to an improved technology
Percentages ranged from a minimum of 19% to a maximum of 53%. 
people not defecating openly in each division.
 
 
Figure 16: percentage using improved technologies by division
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Figure 17: percentage not defecating openly by division
 
5.2.6 Alternative 3: 
As sanitation is essentially a public health service, it could make sense to measure it as a property of an
environment as opposed to a household. The appropriate provision and use of facilities would be measured 
by the environmental impacts. From the indicators available four were identified as relevant to the 
measurement of an excreta
1. Techno
2. Children’s faeces disposal method
3. Cleanliness of compound
4. Cleanliness of latrine
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very variable. In addition, applying such a criteria be more sensible in rural environment
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Faeces were found in 7.5% of latrines; however this appeared to be an isolated problem as opposed to an 
indicator of general poor hygiene, as few of these households had problems with child’s faeces disposal or a 
dirty compound. 
Table 13 shows the excreta-free classification of the households against their JMP classification. 13% of 
households with an “unimproved” facility were observed to be excreta-free, and 17% of households with 
“improved” technologies were observed not to be. 
 Unimproved Improved 
No latrine 79.1% 0% 
Dirty latrine7 14.8% 6% 
Dirty yard 25% 11.3% 
Child´s faeces disposal 16.7% 1.6% 
Excreta-free 12.7% 82.6% 
Table 13: excreta-free criteria failures disaggregated by JMP classification 
This method is more difficult to measure consistently than technology type, although it would appear to give 
different results. Which method is more reliable would need to be studied by studying the correlations with 
health or with hygiene behaviour. 
Percentages ranged from a minimum of 22% to a maximum of 50%. Figure 19shows the percentage of 
people not defecating openly in each division. 
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5.2.7 Health impacts: diarrhoea rates
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It is important to consider the effects of wealth on sanitation so that “pro
control for wealth effects in sanitation studies.
A wealth index wa
and household appliances) to rank households from richest to poorest measured in terms of their materia
wealth. 
Figure 22 and 
with “improved” latrines tended to be richer than those with “unimproved” latrines
testing (p < 0.005) confirmed
better off, on average, than those with no facilities
Figure 24 shows the average wealth of each group, classified by latrine type (for those that use one) and 
reason for not using a latrine (for those who don’t). 
of funds were no poorer than most shared lat
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Interestingly, those who did not have a latrine due to lack 
 
Figure 23: mean wealth index by latrine use

































This would suggest that those who do not use a latrine due to lack of funds do so because of a perceived cost 
as opposed to a real cost.
and, in fact, the mean latrine cost estimation (calculated using the mean of each questionnaire range) of those 
citing financial hardship was lower for those who did not have a latrine for cost reasons than of the whole 
population 
necessarily reliable given the small differences in response numbers (many households did not respond to 
this question a
 
Figure 24: average wealth index by latrine use
(see Table15
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Figure 25shows that the distributions of cost distr
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Education level was strongly correlated with hygiene, as measured by frequency and technique.
relevant to hygiene education programme design, as the
children not enrolled in school (hygiene and CLTS programmes are often delivered through schools 
(Chambers, 2009)
 
Figure 25: latrine cost estimations
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6.1 Priorities in sanitation monitoring 
Sanitation consists of both “hardware” (physical facilities) and “software” (behaviours and attitudes), at both 
household and community levels. It has important health benefits and in addition educational, economic and 
social benefits.  
Whilst the current method does predict the conditions and functioning of latrines relatively well, the level of 
detail provided by the JMP is not suitable for programme design at local level and therefore other indicators 
should be sought. It does not predict hygiene behaviours and these have been found to have greater health 




It is proposed that the JMP categorization of technologies be maintained, but that it be supplemented by a 
visual inspection of the latrine noting whether dirt or faeces are present. An additional indicator could be the 
presence of a superstructure, tightly-fitting hole cover or water seal. Observing this has the additional 
advantage of providing privacy information, though it is noted that some types of superstructure may not be 
considered to give adequate privacy in some settings. 
All shared latrines are currently considered inadequate. However, the survey data showed that the number of 
people sharing the latrine and the technology type were better predictors of latrine conditions than whether it 
was shared or private. It is suggested that public latrines be discounted as adequate sanitation, due to less 
hygienic conditions and accessibility and affordability issues. These could be distinguished by questions 
about the location of the latrine (shown to be correlated with latrine conditions in the study) or whether all 
users are known to the recipient (not available for analysis in this study).  
6.2.2 Hygiene 
In terms of hygiene, the basic indicator recommended is the presence of soap or ash in the hand-washing 
facility or near the latrine. In addition, where resources are available it is recommended that handwashing 
behaviour be measured by either structured observation of handwashing behaviour and questions about 
handwashing frequency or by observation of the cleanliness of hands (though evidence was unavailable in 
the current study to investigate this). 
It is important that children’s faeces are disposed of appropriately because they are more infective than adult 
faeces but often believed to be less dangerous. It is unknown whether this belief exists in the case study 
region. The case study showed that latrine use was a good indicator of appropriate faeces disposal. However, 
this correlation is unlikely to carry over to communities that believe child’s faeces are harmless. Therefore, it 
is recommended that when resources are available respondents with children should be asked what they did 
with the child’s last stool. 
Menstrual hygiene is an important, but often neglected, aspect of sanitation with large social effects. The 
presence of a pad disposal system, the indicator used in the study, may not be appropriate in this context as 
the majority of girls use washable cloths.  
Joanne Craven 







6.2.3 Indicator prioritisation 
As budgets and time constraints vary, it would seem convenient to prioritise the indicators, so that when 
budgets are more generous information is more detailed, but when they are restrictive the most important 
information is collected. Figure 26 shows the indicators split into two levels, the first (most important) of 
which only requires two indicators, and the second including five. 
The indicators proposed measure “outcomes” as opposed to “impacts”. The reasons for this are twofold: 
firstly, outcomes tend to be more tangible and easier to measure (looking for a bar of soap is much easier 
than observing a family for five hours noting when they wash their hands, for example); and secondly, data 
was not available to correlate these outcomes with health impacts, as the survey data only included sanitation 
facilities and behaviours. 
 
Figure 26: prioritisation of sanitation indicators8 
6.2.4 Community-level indicators 
As sanitation is a public health issue, it is recommended that an indicator be found of the risk of 
encountering excreta in the environment. This could be formed from household-level data or observed at 
community level (by transect walks and interviews with community leaders, for example). As only 
household-level data were available, three indexes have been calculated. However, it should be noted that 
these must be calculated at large scales to include a statistically significant number of responses and the 
resulting resolution is too coarse to allow conclusions to be drawn about the risks to an individual as the 
“communities” used are much larger than the area commonly visited by one person. 
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Wealth and education are both strongly correlated with sanitation and hygiene. Wealthier people tended to 
use better latrines but were no less likely to share. There was a particularly strong correlation between 
education and hygiene. This should be borne in mind in the design of hygiene programmes: they should 
reach those most at risk, which according to this study were the least educated. These people may be 
illiterate and so programmes should be designed accordingly. 
6.3 Limitations and suggestions for further work 
Firstly, it should be noted that the dataset used for this research is small, and research in various different 
contexts would be required in order to draw conclusions that remain meaningful outside of rural Kenya. 
In addition, some definitions of sanitation include disposal of wastewater and solid waste, aspects which are 
outside the scope of the present study and also current monitoring programmes (Lenton, et al., 2005). These 
aspects may also have important health benefits and it is important they are not neglected by concentrating 
too hard on latrines and hygiene. Sanitation continues to suffer from definitional issues which have led to it 
being marginalised as a side issue entrusted to water supply or waste disposal departments (Cotton, 2008).  
A study combining detailed sanitation indicators such as these combined with indicators of the benefits of 
sanitation (health, wealth, education) would be useful. Indicators of the benefits could include whether 
children have had diarrhoea in the last two months; if the child currently has diarrhoea; estimates of 
diarrhoea episode frequency; whether children attend school. Then, the sanitation indicators could be tested 
to see if they correlate with real-world impacts. 
This would also allow health factors to be included in sanitation monitoring, which would allow us to 
quantify those with most need of sanitation as well as those with least access. In some situations the risk of 
faecal-oral disease is much greater and efforts to improve sanitation should be directed there, instead of 
towards equally unserved areas with less health risk (Wicken, 2008). 
In addition, more research on the relationship between health and spatial distribution of coverage would be 
useful. Such information could be used to know whether limited resources should be targeted at one 
community at a time, aiming for complete basic coverage, or whether they should be spread amongst the 
poorest from several communities (remembering that spreading it would incur additional administrative 
costs). From an equity point of view interventions should be targeted at the poorest as far as it is possible to 
do so efficiently; however, if more evidence existed that health benefits really do increase after around 75 % 
coverage is reached, it may be better to focus efforts in smaller regions. 
This will become especially important if CLTS programmes prove to be successful and are scaled up over 
the coming years. Sanitation monitoring indicators should reflect the priorities of sanitation interventions, so 
that successful interventions provide improvement in indicators. For example, CLTS interventions do not 
include technical specifications for latrines, and so it is very possible that large numbers of “unimproved” 
latrines could be built, which, taking population growth into account, could even show as a decrease in the 
percentage of people using improved technologies.  
Sanitation continues to be a sector plagued by definitional issues, taboos, difficult cultural issues, poor 
visibility and low investment. However, sanitation monitoring is a useful tool in improving visibility and 
stimulating interest, and directing that interest where it is most needed and it is hoped that the lessons learnt 
over the past fifty years will be put to good use in the future.  
Joanne Craven 
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